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Throughout Sub-Saharan Africa, the human immunodeficiency 
virus/acquired immunodeficiency syndrome (HIV/AIDS) pandemic is 
having devastating and tragic social, economic, and political 
impacts. HIV/AIDS is both a health issue and a development 
problem, with complex links to rural livelihoods, human capacity, and 
natural resource conservation. As the HIV/AIDS pandemic in 
Sub-Saharan Africa has spread, it appears that increased pressure 
has been placed on the already dwindling forest resources on which 
vulnerable populations depend. Evidently, forests and the products 
that they provide may well decrease the vulnerability of rural people 
by increasing their resilience to HIV/AIDS. Yet, despite decades of 
research regarding the impacts of HIV/AIDS on rural livelihoods in 
Sub-Saharan Africa, the links between HIV/AIDS, vulnerability, 
resilience, and wild natural capital has largely gone unexplored. 
Research on the interactions between the use of forest resources 
and contemporary epidemics in general, and on the environmental 
dimensions of the HIV/AIDS pandemic in particular, remain 
surprisingly slim. There has been a dearth of research on the 
contribution of forest products to the livelihoods of HIV/AIDS 
affected households; the long-term impacts of people living with 
HIV/AIDS on the management of forest resources; the impacts of 
forest degradation and deforestation on human health generally, 
and people affected by HIV/AIDS specifically; the role of the forest 
industry and its workers in the spread of HIV/AIDS; and the impacts 
of the disease on the future of forest management institutions and 
education. This paper offers a preliminary review and mapping of 
potential linkages and questions in each of these areas by focusing 
on three domains of the relationships between HIV/AIDS, forests 
and forestry: (1) the role of the forest industry (including foresters 
and truck drivers) in the spread of HIV/AIDS; (2) the interactions 
between HIV/AIDS-affected households and forest resources; and 
(3) the impacts of HIV/AIDS-related morbidity and mortality on the 
future of forestry and forest management institutions. 
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1Introduction
Throughout Sub-Saharan Africa, the human immunodeficiency virus/acquired 
immunodeficiency syndrome (HIV/AIDS) pandemic is having devastating and 
tragic social, economic, and political impacts (Barany et al. 2004). In this region 
where the highest prevalence of HIV in the world is found along with 35 of the 45 
most highly affected countries (Drimie and Gandure 2005), HIV/AIDS can lead to 
an intensification of poverty, it ‘can push some non-poor into poverty and some 
of the very poor further into destitution’ (Drimie 2002: 6). The disease is thought 
to be responsible for undoing decades of economic and social development and 
causing rural disintegration (Villarreal et al. 2006). Losses due to AIDS of the 
most economically valuable members of communities – young adults – contribute 
to economic and social upheavals that can affect agricultural activities, land use, 
and land tenure. HIV/AIDS is both a health issue and a development problem, 
with complex links to rural livelihoods, human capacity, and natural resource 
conservation (Torell et al. 2006; Oglethorpe and Gelman 2007). 
It has been estimated that over two-thirds of Africa’s 600 million people rely on 
forest resources for both subsistence and to supplement their cash incomes 
(Arnold 2001; Kaimowitz 2003; CIFOR 2005; Sunderlin et al. 2005). Approximately 
70% of the energy consumed in southern Africa is in the form of fuelwood or 
charcoal (Syampungani et al. 2009). Forest resources generally play a critical 
role as natural subsidies for rural households across the continent as they can 
be collected directly for subsistence use, or be ‘transformed’ through processing 
(e.g. carving wood for sale) to earn an income. Forest resources, both timber 
and non timber, are used in a variety of ways, including: as medicinal plants; 
animal food sources, including insects, molluscs, fish, crustaceans, amphibians, 
and bushmeat; plant food sources, including mushrooms, seeds, edible fruits, 
vegetables, and root crops; gums and resins; grass or twigs for making hand 
brushes; wood for woodcarving and fuelwood; charcoal; honey; chewsticks; 
canes, lianas, raffias, and twines for framing houses; and grass, bamboo, reeds, 
and leaves for roofing (Arnold 1994; Belcher et al. 2003; Horning 2004; Horning 
2003; Jenkins et al. 2009; Jenkins and Racey 2008; Monela et al. 2000; Ndam 
and Marcelin 2004; Novy 1995;  Shackleton and Shackleton 2004; Shyamsundar 
and Kramer 1997; Tadesse et al. 2007; Van Dijk and Wiersum 1999).
As the HIV/AIDS pandemic in Sub-Saharan Africa has spread, it appears that 
increased pressure has been placed on the already dwindling forest resources on 
which vulnerable populations depend. However, a recent systematic analysis of 
the empirical literature in this domain revealed that, while there is a link between a 
household’s AIDS-related morbidity and mortality and its increased dependence 
on forest biodiversity, the evidence is not as convincing as much of the anecdotal 
information purports given the lack of empirical evidence to this effect (Timko 
et al. 2010). Forests and the products that they provide may well decrease the 
2vulnerability (the range of social, economic, political, environmental, or biological 
conditions that prevent people from protecting their own needs and interests 
(Shi and Stevens 2005)) of rural people by increasing their resilience (actively 
responding in ways that enable one to avoid the worst effects of the disease or 
to recover faster to an acceptably normal level (Loevinsohn 2008)) to HIV/AIDS.
Yet, despite decades of research regarding the impacts of HIV/AIDS on rural 
livelihoods in Sub-Saharan Africa, the links between HIV/AIDS, vulnerability, 
resilience, and wild natural capital has largely gone unexplored (Barany et al. 2004; 
Shackleton et al. 2006). Research on the interactions between the use of forest 
resources and contemporary epidemics in general, and on the environmental 
dimensions of the HIV/AIDS pandemic in particular, remain surprisingly slim 
(Holding Anyonge et al. 2006; Hunter et al. 2008). There has been a dearth of 
research on the contribution of forest products to the livelihoods of HIV/AIDS 
affected households (Torell et al. 2006; Barany et al. 2005; Shackleton et al. 2006);1 
the long-term impacts of people living with HIV/AIDS on the management of forest 
resources (Dwasi 2002); the impacts of forest degradation and deforestation on 
human health generally, and people affected by HIV/AIDS specifically; the role of 
the forest industry and its workers in the spread of HIV/AIDS (Barany et al. 2005); 
and the impacts of the disease on the future of forest management institutions 
and education. This paper offers a preliminary review and mapping of potential 
linkages and questions in each of these areas by focusing on three domains of 
the relationships between HIV/AIDS, forests and forestry: (1) the role of the forest 
industry (including foresters and truck drivers) in the spread of HIV/AIDS; (2) 
the interactions between HIV/AIDS-affected households and forest resources; 
and (3) the impacts of HIV/AIDS-related morbidity and mortality on the future of 
forestry and forest management institutions (Figure 1.0).
1 HIV/AIDS-affected household broadly refers to households where one of the following 
exists: one or more prime-age adults (ages 15-49) is chronically ill; widow-headed 
households where a spouse died from AIDS; chronic illness and/or death of prime-aged 
adult within last 2 years; children living without parents or living with grandparents/elders; a 
household which has taken in an orphaned child, provided labour or cash to help care for a 
sick person, or has provided for survivors in a household where HIV/AIDS has had a direct 
impact (Barany et al. 2005).
3Figure 1.0. A conceptual framework depicting three sets of interlinkages on HIV/
AIDS, forests, and forestry in Sub-Saharan Africa.
Practices 
of forestry 
workers
AIDS-related 
mortailty in 
households
Effects on forest 
managment at 
three levels
Dependence 
on forest 
resources
Deforestation
and forest
degradation
AIDS-related 
mobidity in 
households
(3)
(1)
(2)
Micro MacroMeso
4Perspectives on three sets of interlinkages between 
HIV/AIDS, forests, and forestry in Sub-Saharan Africa
Three sets of interlinkages on HIV/AIDS, forests, and forestry in Sub-Saharan 
Africa are specifically explored in this paper: (1) Unsafe practices and working 
conditions of workers affiliated with the forest industry can spread HIV to 
rural households; (2) HIV/AIDS morbidity can lead to an increased household 
dependence on forest resources, resulting in forest degradation and deforestation 
which can affect the resilience of HIV/AIDS-affected households; and (3) HIV/
AIDS-related morbidity and mortality can affect forest management at three 
levels:  the micro – or local – level, the meso – or village – level, and the macro – 
or organisational – level (sensu Loevinsohn and Gillespie 2003). Changes in the 
effectiveness of forest management institutions can affect both the practices of 
forestry workers, as well as rates of deforestation and forest degradation (Figure 
1.0).
There are of course many influencing factors that affect each of these three broad 
domains and which are not adequately covered by this conceptual framework. 
For instance, poverty, migration, and conflict, among many others, also affect 
the transmission of HIV. Given the focus of this paper on forests and forestry, 
we necessarily isolate our discussion to the influence of forestry workers in 
this regard. The three sets of interlinkages covered in this paper are, in turn, 
highlighted and problematised in various ways in the literature, reflecting different 
perspectives and concerns. These, in turn, individually and collectively serve to 
make sense of what is a very complex reality (Rein and Schon 1993). In the midst 
of this simplification process, it is imperative not to lose sight of the important and 
influencing details. We need to be aware of how, why, and for whom these different 
dimensions of HIV/forest relationships are a problem, who is promoting these 
dimensions, and more normatively, what policy pathways are being proffered as 
each one could have starkly different implications for who gains and who loses 
(Leach et al. 2010; Leach 2008). Through the analysis presented in this paper, we 
seek to identify research questions that could provide us with the data required 
to develop a clearer understanding of the issue, and identify the implications for 
forest resources and local populations.
This paper is based on a review of relevant and published and grey literature 
available in this domain. By far the majority of the literature available on this topic 
is focused on Sub-Saharan Africa, thus we focus our analysis on that region. It 
is important to note that most of this literature is anecdotal rather than empirical, 
and only a small subset of these papers directly focuses on the interlinkages 
between forests and HIV/AIDS. Therefore it has been necessary to use literature 
from other fields, such as environmental health or international development, to 
support the linkages discussed in this paper. Published literature was accessed 
from online databases including PubMed, Web of Science, and Social Sciences 
5in Forestry. Search terms were kept deliberately broad in order to capture as 
much of the literature as possible, and included combinations such as: HIV forest; 
AIDS forest; deforestation HIV; deforestation AIDS; medicinal plant forest AIDS; 
medicinal plant forest HIV. Google Scholar was also used to find grey literature 
not appearing in these databases. Literature searches were carried out on 
several occasions in order to ensure the search was current, including searches 
in January 2009, October 2009, and April 2010. The perspectives identified in this 
paper emerged from the literature, and represent the main, recurring themes in the 
papers assessed. While I am confident that I have accurately represented these 
main themes, I acknowledge that there could be other themes not represented in 
the papers in my database.   
61.1 Impacts of forestry (and foresters) 
on the spread of HIV/AIDS
A first set of interlinkages between HIV and forests identified in the literature 
highlights the possibility that forestry and foresters could be implicated in 
spreading HIV/AIDS. There are two obvious characteristics that make the forest 
industry susceptible to aiding in the spread of HIV/AIDS, both of which could be 
linked to the isolation of male workers in remote areas away from their families. 
The first characteristic has to do with the nature of the industry and its dependence 
on the transportation sector. A number of studies have been conducted into 
the interrelationships between migration, social and familial disruption, and 
the transmission of HIV. Migratory labour at mines in South Africa has been 
identified as a key factor in the spread of the disease (Campbell 2000; Campbell 
and Williams 1999; Meekers 2000; Yelpaala and Ali 2005). Migrant workers 
(including sex workers) on plantations have been implicated in the transmission 
of HIV (Agyei-Mensah 2001), as have population movements in response to 
ethnic conflicts and civil wars (Goliber 1997). Wood (1988) hypothesized that 
the diffusion of AIDS from cities into rural areas was facilitated by ‘truck towns’ 
whereby HIV carriers such as truck drivers infect prostitutes along these routes 
who in turn infect other travellers and rural villagers. Given the dependence of 
industrial forest operations on trucks and ‘truck towns’, it would seem feasible that 
this theory could hold true in the context of forestry. While the ‘building blocks’ 
for the transmission of HIV are present wherever logs from industrial forestry 
operations are transported from remote forested environments by truck, research 
linking the forestry sector, transportation routes, and the transmission of HIV have 
been limited (Topouzis 2007). 
The second characteristic linking the forest industry to the spread of HIV/AIDS 
involves forestry workers (e.g. loggers) working away from their families for 
extended periods commissioning transactional (and many times unprotected) sex 
from local and migrant women (Oglethorpe and Gelman 2007; Barany et al. 2005; 
Colfer et al. 2006). This makes them especially vulnerable as it increases their 
likelihood of engaging in activities that could lead to HIV/AIDS, such as taking 
new, possibly multiple, sexual partners (Tobey et al. 2005; Torell et al. 2006). 
Road construction increases access into previously remote areas, which could 
increase the incidence of the disease (Birley 1995; Eisenberg et al. 2007). Colfer 
et al. (2006) note that higher HIV infection rates among loggers in Côte d’Ivoire 
were reported by van Haaften (1995). And a survey conducted by the Forest 
Industries Education and Training Authority in South Africa found that more than 
one third of workers employed in the forestry-contracting subsector were HIV 
positive (Steenkamp 2006 as cited in Topouzis 2007). 
Recommendations for reducing the risk of forestry workers vis a vis HIV/AIDS 
appear to emphasize changing the working conditions of labourers and forestry 
7staff that may be increasing their vulnerability to HIV infection (such as lack 
of housing for families and prolonged separation from families) (Dwasi 2002; 
Topouzis 2007). Rosen et al. (2006) make practical recommendations such as 
paying salaries on Mondays rather than Fridays, depositing salaries directly into 
bank accounts rather than distributing cash, and providing transport vouchers 
to encourage employees to take their partners with them when they travel. 
Distributing condoms to personnel is also important, provided that both men and 
women know how to use them (Dwasi 2002). 
Overall, there is a lack of empirical data regarding the influence of the forest 
industry on the spread of HIV/AIDS. Further research in this domain should include 
an investigation into the sexual practices and HIV prevalence of both logging 
truck operators and loggers based in remote camps, as well an understanding of 
how the forest industry can mitigate the spread of HIV/AIDS (Barany et al. 2001). 
It is also important to better understand the gendered aspects of the spread of 
HIV in the context of forestry. There has been extensive research into the social 
determinants of female vulnerability to HIV. Combined with women’s susceptibility 
to HIV because of hormonal changes, vaginal microbial ecology, and physiology, 
social determinants include unequal power relations, poverty, cultural and sexual 
norms (including sexual coercion), lack of education, and violence (Smith 2002; 
Quinn and Overbaugh, 2005). In light of this vast body of knowledge, we need to 
apply it in the context of forests and forestry. How does women’s standing in their 
families or communities relate to their risky sexual behaviour when it comes to 
dependence on important forest resources? If women were granted more control 
over their livelihoods and given increased opportunities to engage in income-
generating activities, how would this affect their views on sex work as an income 
generating option (Torell et al. 2006)?
81.2 Interactions between HIV/AIDS-affected 
households and forest resources
A second set of interlinkages concerns interactions between HIV/AIDS-affected 
households and forest resources. These tend to be one of two types: the impacts 
of HIV/AIDS-affected households on forest resources, and the impacts of forest 
degradation and deforestation on the resilience of HIV/AIDS-affected households. 
1.2.1 Impacts of HIV/AIDS-affected households on forest resources
Some authors assert that HIV/AIDS leads affected households to increase their 
dependence on forest resources, resulting in environmental degradation and 
deforestation. In some regions, it is said that HIV/AIDS has had ‘insidious and 
negative impacts on the environment’ (De Souza et al. 2008: 240). Zambia, 
Tanzania, Malawi, Mozambique, and Zimbabwe are countries in which HIV/AIDS 
is not only particularly prevalent, but are now amongst the countries with the 
highest rates of deforestation (Barany et al. 2005; Frank and Unrah 2008). In 
Malawi and Mozambique in particular, forest resources are being depleted much 
faster in areas where HIV prevalence is high, and community dependence on 
these resources continues to increase (Topouzis 2007). Based on their evidence, 
Barany et al. (2005) found that the quality of woodland resources in several study 
sites in Malawi and Mozambique were negatively associated with HIV prevalence. 
It is important to use caution when interpreting these findings as causation has not 
been proven. Further investigation into the drivers of these types of associations, 
whether resource depletion is creating more vulnerable livelihoods and hence 
greater vulnerability to HIV, or whether HIV and deforestation are the result of 
poverty, is required. 
People living with HIV typically require up to 15 per cent more energy and 50 
per cent more protein, as well as additional micronutrients, as compared to 
non-sufferers (Kaschula 2008), making a balanced diet crucial to maintaining or 
improving their immune system (ABCG 2002). Wild foods or forest resources 
can improve health, detoxify the effects of AIDS-related drug treatments (ABCG 
2002), and can play a key role in enabling an infected person and their household 
to adapt to HIV/AIDS (Villarreal et al. 2006). Some non-timber forest resources 
have been found to be high in key nutrients required by people living with HIV/
AIDS, particularly protein, fat, iron, zinc, and vitamins A and C (Barany et al. 
2004). Fruits, berries, and leaves all produce nutritious foodstuffs that can boost 
the immune system and help protect against opportunistic disease (Villarreal et 
al. 2006), while ‘wild meats, insects and fruit kernels provide high quality protein 
and wild leafy vegetables are key sources of micronutrients’ (Kaschula 2008: 
163). 
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increase their reliance on forest resources – especially related to the increasing 
use of fuelwood, medicinal plants, and charcoal (Torell et al. 2006; Barany et 
al. 2005; Holding Anyonge et al. 2006; Topouzis 2007). For instance, HIV/AIDS-
affected households with limited employment options could understandably 
increase their reliance on freely available forest resources as a consistent 
livelihood strategy to minimize the socioeconomic burden of HIV/AIDS (Barany 
et al. 2005; Shackleton et al. 2006). It is also claimed that across Sub-Saharan 
Africa, forest resources have suffered additional impact from HIV/AIDS as, for 
example: more timber is harvested to build coffins; more firewood is used for 
cooking, funerals, and ceremonies; there is increased experimentation and use of 
medicinal plants to treat the side effects of HIV/AIDS (e.g. shingles or diarrhea); 
there is a greater reliance on bushmeat and charcoal for alternative income 
purposes; and more forest lands are converted to cemeteries (Mauambeta 2003; 
Oglethorpe and Gelman 2007). 
As already mentioned, while there is a link between a household’s AIDS-related 
morbidity and mortality and its increased dependence on forest biodiversity, a 
lack of empirical evidence to this effect hinders our ability to understand the 
cause and effect relationships at play (Timko et al. 2010). This dearth of evidence 
clearly indicates a need to further our understanding by addressing outstanding 
gaps in our knowledge in a variety of African settings, including:
• What are the environmental implications, both positive and negative, of 
HIV/AIDS?
• What is the role of forest resources in supporting vulnerable households 
(sensu McGarry and Shackleton 2009)?
• How does the impact on forest resources from HIV/AIDS-affected 
households differ from their non HIV/AIDS-affected neighbours? In other words, 
do HIV/AIDS-affected households use forest resources in a markedly different 
manner than their unaffected neighbours?
This latter question is particularly important as Twine and Hunter (2008) found 
that AIDS mortality is not necessarily a unique household shock with regard to 
its impact on household food security, suggesting that policies and interventions 
should target vulnerable households more broadly. Answers to these and other 
research questions can enable us to develop recommendations that maximise 
the potential for ‘win-win’ for both human and environmental health. Policy 
options on this front could be of two types. First, those policies that mitigate 
interactions that both aggravate the impacts of HIV and AIDS on households 
and concomitantly affect forests negatively. For instance, when household labour 
and income are reduced, freely available forest resources could become more 
crucial in meeting subsistence needs, in particular fuelwood (Holding Anyonge et 
al. 2006). Therefore, policies could assist households in meeting their labour and/
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or financial requirements by increasing the supply of wood and non-wood forest 
products (through forest planting, transport of wood from greater distances), 
facilitating a decrease in the demand (through the use of more efficient wood 
stoves, possibly the switch to other fuel types) to alleviate pressure on the natural 
environment (Holding Anyonge et al. 2006), or domesticating wild foods such as 
wild vegetables and indigenous fruits (Twine and Hunter 2008). Second, policies 
options should consider efforts to improve forest management for key products, 
such as medicinal plants, to ensure sustainability and increase yields, and 
empower and support local institutions and users to take on this responsibility 
(Shackleton et al. 2006). Kengni et al. (2004) also suggest investigating the 
potential of cultivating important wild food plants and enhancing their nutritional 
value through different methods of post harvest treatment, storage, preparation, 
etc. 
While further study is warranted, given the scanty evidence attributing forest 
degradation and deforestation specifically to HIV/AIDS-sufferers, we must be 
cautious of any policy recommendations whereby local people are seen as 
the ‘culprits’ of deforestation, or where the sustainable management of forest 
resources takes primacy over care and compassion for households affected by 
HIV/AIDS. And even if the data does eventually substantiate claims that HIV/
AIDS leads sufferers to increase their use of forest resources, policy options need 
to accommodate both ecological and human wellbeing/health systems.
1.2.2 Impacts of forest degradation and deforestation on 
the resilience of HIV/AIDS-affected households
In rural areas, developmental and human health gains depend on ecosystem 
services (Costanza et al. 1997; Daily 1997), and environmental sustainability is a 
criterion for population health (McMichael 2002). In Sub-Saharan Africa, forests 
are the primary providers of medicines and fuelwood for rural people, and the 
potential negative health impacts of an impaired forest for HIV/AIDS-affected 
households could be catastrophic. For instance, Barany et al. (2005) found that 
the majority of households in two of their study sites were traveling further to 
collect firewood, and 93% of herbalists reported a general decrease over the 
last ten years in the availability of wild medicinal plants. Whether the change in 
forest resource availability is sudden (such as through industrial, clearcut logging) 
or gradual (such as through selective harvesting of medicinal plants over time), 
forest degradation has potentially negative implications for HIV/AIDS-affected 
households. Such impacts could include: loss of income generating options; 
increase in labour required to collect forest products; reduction in use of firewood 
(possibly leading to inadequate energy to meet household needs including 
cooking and sanitation); and reduced access to medicines (Barany et al. 2005). 
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There are growing health implications of environmental degradation (Tabor 2002), 
and global environmental changes, such as deforestation, pose various risks to 
human population health (McMichael 2002). It is thus imperative to examine the 
interaction between anthropogenic changes to environmental resources (Parkes 
et al. 2003), in this case forest resources, and the corresponding impacts on 
human health (Eisenberg et al. 2007; McMichael 1999; Ostfeld et al. 2002). For 
example, if important medicinal plant species become scarce, the result for an 
ill individual could be a loss of stamina and a compromised immune system. 
If this individual were a wage earner, other members of the household could 
be expected to collect forest resources that were previously purchased (Hunter 
et al. 2008; Hunter et al. 2007). As local forest resources become degraded 
and are lost, more time and effort (and hence, labour) would be required to 
obtain these products. One of the coping mechanisms that could be employed 
to deal with this would be to skip meals, as found by Kayambazinthu et al. 
(2005). The repercussions of this cycle then could be a continued decrease in 
stamina, increased vulnerability to further infections and other diseases, and less 
livelihood and food security. It is not difficult to imagine such scenarios whereby 
the complex and reinforcing impacts of HIV/AIDS-related illnesses and the slow 
decay of the forest environment could be debilitating for rural (and particularly 
HIV/AIDS-affected) households.
Despite much anecdotal information available in the literature, a recent systematic 
review of the empirical evidence in this domain found that there is a knowledge gap 
regarding how loss of forest resources impacts HIV/AIDS-affected households 
(Timko et al. 2010). The dominant perspective of most authors tends to focus 
on the inverse of this relationship, that is, how HIV/AIDS-affected households 
(negatively) impact the natural environment (see, for example, Barany et al. 
2005; Holding Anyonge et al. 2006; Hunter et al. 2008; Shackleton et al. 2006; 
Topouzis 2007; Torell et al. 2006). Potential research questions to be examined 
in this domain include:
• How do forest degradation and deforestation affect the resilience of 
forest-dependent, HIV/AIDS-affected African households? How do these changes 
vary when resources are lost suddenly (such as through industrial scale logging) 
as compared to gradually (such as through selective subsistence harvesting)?   
• Is there a ‘positive feedback loop’ whereby impoverished people 
living with HIV/AIDS in remote forest regions increasingly depend on forest 
resources for their livelihoods and food security, resulting in forest degradation 
and deforestation which compromises their future abilities to meet these critical 
needs?
• How are local people involved in the preparation of forest management 
plans? Is this process adequate for incorporating the vast non-timber values 
of forests, including the provision of environmental services such as medicinal 
plants for people living with HIV/AIDS?
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While worthy of further analysis, these questions are focused on the local level 
‘operational’ aspects of how forest loss can impact on HIV/AIDS-sufferers and 
vice versa. A potentially more impactful field of research, one requiring an 
environmental justice perspective, also beckons. In Sub-Saharan Africa, health 
care is predominantly a forest-based service (Barany et al. 2001). Traditional 
healers are the dominant providers of medical care in forested areas, often 
providing between 70 per cent and 95 per cent of primary health care (Colfer 
et al. 2006). Because of the remoteness of many rural, and particularly forest-
dependent, communities, a lack of access to health care could be the primary 
cause for an increased reliance on forest medicines and traditional healers. 
Therefore efforts by development practitioners to address the lack of access 
to medical personnel beyond the traditional healer could help to stem the 
dependence on forest medicines and alleviate pressure on the forest. Research 
to this effect appears to be lacking.  
The complex interactions between the health and wellbeing of an HIV/AIDS-
affected population and environmental resources means that solutions cannot be 
sought from a purely medical standpoint. Instead, an interdisciplinary approach 
based on a combined ecology and health perspective is required. Concerted 
attention to developing an understanding among the many disciplines spanning 
the natural and social sciences at work in this field is essential (Wilcox et al. 
2004), including anthropology and human ecology, economics, epidemiology, 
ethnobotany, forest ecology, pharmacology, politics, and economics (Colfer et al. 
2006). Synergies between the social and physical environment as determinants 
of health create opportunities for both health protection and health promotion 
strategies (Parkes et al. 2003). Therefore, we must look beyond our existing 
frameworks that limit our ability to understand diseases (sensu Farmer 1996), 
in order to deal with complex environmental problems, and to develop adequate 
policy responses in these domains. For instance, specific policy options to 
safeguard the forest-resource related needs of HIV/AIDS-affected households 
in particular settings could include those that: ensure local values for forest 
resources (such as medicinal plants) are protected by forest management plans 
(Colfer et al. 2006; Holding Anyonge et al. 2006); promote agroforestry as a 
means to assisting rural residents to establish and manage tree crops, particularly 
those possessing medicinal properties (Barany et al. 2001); and examine rural 
health delivery to determine the environmental consequences of access, or a lack 
thereof, to health services. However, while more intensive forest management to 
increase the accessibility of forest resources is in itself a possible strategy, we 
must be cautious as to who would gain and who would lose from such activities.
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1.3 Micro, meso, and macro-level impacts 
of HIV/AIDS on forest management 
A third set of interlinkages between HIV and forests relates to the local, village, 
and governmental and non-governmental institutional level impacts of HIV/AIDS 
on forest management. Knowledge and the capacity to innovate are fundamental 
to enabling people or organisations to adapt to change. With forests acting as an 
insurance policy enabling individuals, communities, and organisations to adapt 
to changing conditions in the face of HIV and AIDS, the epidemic makes the 
better use and management of forests in Africa all the more urgent and imperative 
(Topouzis 2007). Yet HIV/AIDS fundamentally challenges forest management 
and knowledge transmission in a variety of ways. The effects of the disease on 
local forest use and management will vary depending upon whether they are 
considered at the micro –  or local – level, at the meso – or village – level, or at 
the macro – or governmental and non-governmental institutional – level (sensu 
Loevinsohn and Gillespie 2003). This section explores in greater detail how HIV/
AIDS can challenge forest management at each of these three levels.
1.3.1 Micro-level impacts of HIV/AIDS: individuals and households
When people die at an early age, especially those most active in land and resource 
management, key aspects of local farming systems can be lost (Dwasi 2002; 
Oglethorpe and Gelman 2007). Ternström (2005) notes that death can result not 
only in information about how to use wild foods being lost, but also information 
about sustainable harvesting methods and information about which rules are 
efficient for keeping the use of the resources at a sustainable level. Orphaned 
children and inexperienced collectors may also not be able to acquire the skills to 
manage natural resources appropriately, as this knowledge is traditionally passed 
on between generations (Tobey et al. 2005; Torell et al. 2006; Hunter et al. 2008). 
The immediate results could be increased livelihood insecurity and unsustainable 
harvesting practices, while Oglethorpe and Gelman (2007) note the risk of future 
insecurity whereby orphans have only weak attachments to land and resources 
over the long term. 
Whatever the impacts on the loss of knowledge, we must be aware that the 
prevailing presumptions are that sustainability indeed ever existed, or that 
changes in management that result from changes in knowledge are necessarily 
negative. As Tobey et al. (2005) note from their research in Tanzanian fishing 
villages, detailed appraisals are required to understand the potential impact 
of HIV/AIDS on the sustainability of (fishing) practices. Therefore, caution is 
required whenever policy recommendations result in forests being removed from 
local control and placed into centralised control under the auspices that the loss 
of local knowledge will automatically result in unsustainable use. 
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1.3.2 Meso-level impacts of HIV/AIDS: 
community-based forest management 
HIV/AIDS can impact community-level institutions and efforts to manage forest 
resources. Community-based forest management, while varying from place 
to place, is generally based on rural village structures or groups within them 
and requires building, strengthening, and empowering the capacity of rural 
communities to manage their natural resources sustainably (Dwasi 2002). 
Village leaders often organise joint maintenance efforts, punish rule breaking, 
solve conflicts, take the initiative to adapt rules, and adopt new innovations, 
practices, technologies, and ideas (Dwasi 2002; Loevinsohn and Gillespie 2003). 
And with their skills and knowledge often passed down orally from generation to 
generation, these community-level institutions become increasingly vulnerable as 
villages lose both capacity and leadership, due to the death of individuals and as 
households must necessarily prioritise the care of their sick family members over 
forest management efforts (Oglethorpe and Gelman 2007). There is a danger 
that as these communal structures break down, so too does the framework for 
community-based forest management (Dwasi 2002). 
Recommendations that have emerged to grapple with the impact of HIV/AIDS 
on community-level resource management institutions include: community-
level committees should mainstream HIV/AIDS issues into their planning 
activities (Dwasi 2002; Torell et al. 2006); local ecological knowledge should be 
documented (Oglethorpe and Gelman 2007); the capacity of existing community-
based institutions should be built by transferring technical skills for planning 
and management through training programs, including proper harvesting skills 
(Barany et al., 2005); mentoring programs should be created whereby youth are 
able to learn about traditional medicine and local forestry practices and elders 
such as grandparents can work with their grandchildren and other youth to ensure 
that knowledge about practices is shared and used in the future (Dwasi 2002; 
Oglethorpe and Gelman 2007); and participatory approaches to local resource 
governance should be fostered. 
We must however be sceptical of any policy recommendations that threaten those 
already disempowered or vulnerable. These can include such practices as widow 
or property inheritance where land is taken from a widow after her husband dies, 
leaving her more vulnerable, or those that result in land grabbing, all of which can 
result in vulnerable individuals being excluded from natural resources (Ternström 
2005). As with much of the literature on forests and HIV/AIDS, little empirical 
evidence exists on the long-term effects of HIV/AIDS on institutions and social 
networks that control the use of local natural resources (Ternström 2005).
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1.3.3 Macro-level impacts of HIV/AIDS: governmental and 
non-governmental institutions and organisations
AIDS is a leading cause of death in Africa and worldwide for prime-aged adults – 
ages 15-49 – the very people who work to support families, those responsible for 
building society, and those usually the most productive economically (Drimie 2002; 
Torell et al. 2006; Hunter et al. 2008). Because of this, HIV/AIDS can compromise 
the effectiveness with which government and conservation organisations are 
able to manage forests in at least two ways: through the loss of staff members 
in the immediate term, and through reduced recruitment of potential foresters 
into universities and forestry programs in the long term. This section explores 
perspectives on these two impacts in greater detail.
Losses of staff members in the immediate/short term due to HIV/AIDS can have 
a profound impact on the functioning of forestry and conservation organisations, 
both governmental and non-governmental. Sustainable forest management 
depends on well-functioning institutional structures (Loevinsohn and Gilllespie 
2003; Ternström 2005). And many types of forest management institutions can be 
severely affected by HIV/AIDS in a number of ways, impacting the effectiveness 
with which forest resources are managed. For example, high levels of staff 
absenteeism have been observed as workers must attend to the needs of the sick 
or attend funerals (Mauambeta 2003). The long-term absence of enforcement 
officials means the capacity to prevent poaching and illegal tree cutting can 
be compromised, enabling deforestation and forest degradation. When staff 
members such as park wardens, extension officers, or senior officials pass away, 
organisations lose management capacity, specialised knowledge and expertise, 
and institutional memory (Tobey et al. 2005; Torell et al. 2006; Topouzis 2007). The 
loss of skilled workers and the need to train new workers can reduce productivity 
and profitability (Topouzis 2007), a particularly serious concern in Africa where 
conservation capacity is already limited (Dwasi 2002; Oglethorpe and Gelman 
2007). Accelerated rates of payment of terminal benefits by conservation 
government agencies can also create competition for scarce financial resources 
between HIV/AIDS demands and conservation activities (Dwasi 2002). And a lack 
of investment in agriculture and forestry could undermine technological progress 
and affect productivity (FAO 2003). 
While the impacts of HIV/AIDS on forest management institutions have been 
observed anecdotally, assessments of the impacts of HIV/AIDS on workforces, 
conservation activities, and organisational finances are still needed (Dwasi 2002; 
Torell et al. 2006). There is a need to examine changes in customs, norms and 
traditions in light of disruptions to natural resource institutions (Ternström 2005). 
Analyses of the costs and benefits of different policy options for alleviating the 
impact of the disease on forest management institutions are also lacking (Rosen 
et al. 2006).
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In spite of the lack of empirical evidence on the repercussions of HIV/AIDS at an 
organisational level, the anecdotal evidence in this field has provided important 
insights into the dynamics of the epidemic on the forest sector, and has led to a 
number of recommendations. These include: mainstreaming HIV/AIDS by building 
upon the strengths and sharing the burden between all agencies responsible 
at the intersection of health and environment, such as by hiring occupational 
nurses and social workers to assist conservation staff (Dwasi 2002); re-designing 
employee benefit schemes to address the immediate needs of HIV-positive 
employees and their families, while still ensuring that HIV-negative employees 
retain the longer term benefits they will need (Rosen et al. 2006); providing 
training and mentoring to rebuild community conservation and natural resource 
management skills lost due to AIDS, such as capacity building efforts that focus 
on different groups including orphans, youth, elderly, and women (Oglethorpe and 
Gelman 2007); developing better HIV/AIDS awareness programs and training 
courses and curricula for the workplace and technical and tertiary education 
institutions (Dwasi 2002; Topouzis 2007); developing mobile services that can 
be taken to remote forestry field sites (Rosen et al. 2006); and building upon 
the comparative advantages that already exist where institutions responsible for 
natural resource management and their responses to HIV/AIDS are concerned, 
including their often stable contacts with local communities and organisations in 
fairly inaccessible rural areas (Lopez et al. 2005).
Finally, along with the short term impacts listed above, HIV/AIDS can have a long 
term impact through an ongoing reduced recruitment of potential foresters into 
universities and forestry programmes. Foresters hired by governments and NGOs 
typically require a body of knowledge and skills obtained through training and 
research (Dwasi 2002).  HIV/AIDS can impact on long-term forest conservation 
efforts by compromising the recruitment of potential foresters into universities and 
forestry programmes. It can lead to a reduced rate of human capital accumulation 
as fewer children are sent to school in general, with even fewer people having 
the opportunity to become educated as conservation practitioners (Torell et al. 
2006). It would appear that no empirical research has yet been conducted on 
this topic, and our literature review did not reveal any policy recommendations 
(questionable or otherwise) on this topic. Therefore, this should be considered an 
area requiring further inquiry.
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Interlinkages, perspectives and policy development
The purpose of this paper has been to elucidate three sets of linkages between 
HIV/AIDS, forests, and forestry in Sub-Saharan Africa (Figure 1.0). Each is 
complex, influenced by many external factors entirely separate from the realm of 
forests and forestry. Each is also open to a variety of perspectives, with authors 
and actors from different backgrounds and positions highlighting different aspects 
associated with different perceived problems. Stemming from these perspectives, 
many policy options can and have been developed in regard to HIV/AIDS, forest 
resources, and the forestry industry in various parts of Africa. These include, 
for instance, changing workplace practices in the forest industry to reduce 
the transmission of HIV; alleviating those interactions that both aggravate the 
impacts of HIV/AIDS on households and concomitantly affect forests negatively; 
and supporting efforts to improve forest management for key products, such as 
medicinal plants, to ensure sustainability and increase yields, and empower and 
support local institutions and users to take on this responsibility. 
Those policy options covered through the literature review in this paper do not 
appear to unduly bias forest resources and conservation over local livelihoods 
and human health needs. However, there are still gaps in our knowledge, 
important research questions remain unanswered, and a diligence to who gains 
and who loses from various policy pathways must be retained (Leach 2008). For 
instance, we must question how the systemic gender inequality affecting many 
women in developing countries influences their choice to pursue risky sexual 
behaviour as an income-generating strategy, and develop policy options to 
enable women to seek incomes outside of prostitution. We must be cautious of 
any policy recommendations whereby local people are seen as the ‘culprits’ of 
deforestation, or where the sustainable management of forest resources takes 
primacy over care and compassion for households affected by HIV/AIDS. We 
must be sceptical of any policy recommendations that prohibit widows from 
inheriting their deceased husband’s property, or that result in land grabbing, all of 
which can result in vulnerable individuals being excluded from natural resources. 
We must be cautious of any policy that results in forests being removed from local 
control and placed into centralised control, under the auspices that the loss of 
local knowledge will automatically result in unsustainable use or that centralised 
forest management is the only means to ensure sustainability. Indeed, we must 
be aware of the presumption that sustainability – seen as a static state – indeed 
ever existed. 
Forests and forest resources are fundamental to poverty alleviation in Africa, and 
their role is even greater in HIV/AIDS-affected regions as they may well decrease 
the vulnerability of rural people by increasing their resilience to HIV/AIDS. With 
constant attention to understanding who benefits and who suffers from various 
policy options, there are opportunities to develop pathways that make forests 
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and their important resources available to those who need them the most – the 
impoverished and HIV-affected rural people living in close proximity to forests. 
At the same time, forest industries must be supported so that they, along with 
other forest management and conservation institutions, including community 
institutions, effectively and equitably respond to the implications of HIV/AIDS on 
their organisations and chart a course forward to ensure forest resources are 
sustained into the future.
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